Formation of β-lactoglobulin nanofibrils by microwave heating gives a peptide composition different from conventional heating.
A novel procedure involving microwave heating (MH) at 80 °C can be used to induce self-assembly of β-lactoglobulin (β-lg) into amyloid-like nanofibrils at low pH. We examined the self-assembly induced by MH, and evaluated structural and compositional differences between MH fibrils and those formed by conventional heating (CH). MH significantly accelerated the self-assembly of β-lg, resulting in fully developed fibrils in ≤2 h. However, longer MH caused irreversible disintegration of fibrils. An increase in the fibril yield was observed during the storage of the 2 h MH sample, which gave a yield similar to that of 16 h CH sample. Fourier transform infrared (FTIR) and circular dichroism (CD) spectra suggested that the fibrils formed by the two methods do not show significant differences in their secondary structure components. However, they exhibited differences in surface hydrophobicity, and mass spectrometry showed that the MH fibrils contained larger peptides than CH fibrils, including intact β-lg monomers, providing evidence for a different composition between the MH and CH fibrils, in spite of no observed differences in their morphology. We suggest MH initially accelerates the self-assembly of β-lg due to its nonthermal effects on unfolding, nucleation, and subsequent stacking of β-sheets, rather than promoting partial hydrolysis. Thus, MH fibrils are composed of larger peptides, and the observed higher surface hydrophobicity for the MH fibrils was attributed to the parts of the larger peptides extending out of the core structure of the fibrils.